Introduction
Mothers are the foremost providers of primary care for their children. Their understanding of basic nutrition and health measures strongly influences the care they provide [1] . Household socio-economic characteristics also determine to a large extent the nutritional status of children [2] , and a positive relationship between socioeconomic status and the ability of mothers to provide adequate food and primary care has been observed [3] . In the present study, an attempt is made to determine the effects on children's nutritional status of their mothers' knowledge of nutrition while controlling for the effects of the socioeconomic characteristics of the family.
Methods
The data for the present study were collected as part of an impact-evaluation survey conducted under the USAIDassisted Integrated Child Development Services (ICDS) project. The study was carried out in ten rural and tribal blocks of Panchmahals District of Gujarat State, India.
Household socio-economic information was collected by interviewing the head of the family or another senior member in his or her absence. The socio-economic variables used in the study were:
• family housing: no house, hut, kicha house, semipukka or pukka house; • land holding: no land, less than 2.5 acres (approximately 1 ha), 2.5-5 acres (1-2ha), 5-10 acres (2-4 ha), more than 10 acres. • occupational field: agriculture, agricultural labour, non-agricultural labour, artisanry, business, service, technical work, professional work, other; • per capita monthly income.
The nutrition knowledge of 2,618 mothers from families having children 0-72 months of age was evaluated. Each mother was asked a set of nine questions about nutrition. The aspects of nutrition knowledge studied were (1) age for introducing solid foods into a child's diet and the type of solid foods to introduce, (2) frequency of child feeding, (3) diet during diarrhoea, (4) management of diarrhoea, (5) awareness of oral rehydration therapy (ORT), (6) preparation of oral rehydration solution (ORS), (7) causes and treatment of protein-energy malnutrition (PEM), (8) growth-chart interpretation, and (9) the mother's perceptions of her own child's nutritional status. A score of 1 was given for each valid answer. A mother's overall knowledge of nutrition was rated on a scale of 0 to 9 by calculating the total of all the valid responses she made.
A mother's responses were considered valid if she provided the following information: Soft and semisolid foods should be introduced to children at the age of six months or less. Children should be fed more than three times a day. A child should be given as much or more food during diarrhoeal episodes as when the child is not ill. Diarrhoea should be managed by giving ORS or fluids to the affected child. ORS should be made with three standard tablespoons of sugar and one-half standard teaspoon of salt per litre of water. "Lack of food" and "give more food" were the valid responses for the cause and treatment, respectively, of protein-energy malnutrition.
Three growth charts were shown to the mothers. One chart showed weight gain every month (normal growth); the second showed no weight gain for six months (growth faltering); and the third showed continuous loss of weight (grade IV malnutrition). A mother's response was considered valid if she could interpret two of the three charts correctly. Whether the mother was able to perceive her own child's growth or not was determined by comparing her response concerning the child's nutritional status with its weight for age as measured by the investigators on the day of the survey. Height and weight measurements were made of all children in the age group from 0 to 72 months [4] . If a mother had more than one child in this age group, questions concerning her nutrition knowledge were asked with reference to the youngest child. The National Center for Health Statistics standards [5] were used to assess the children's nutritional status. The children's ages were determined by carefully questioning the mothers with the aid of a local events calendar to assist them in their recall.
Data processing
The data were analysed on a microcomputer using Base III Plus programming language. Software from the Centers for Disease Control (CAS Anthropometric Software Package Version 3.0) was used to exclude a few children whose z scores for weight for age and height for age were less than -6.0 or greater than 6.0, or whose z scores for weight for height were less than -4.0 or greater than 6.0. The Statistical Package for the Social Sciences (SPSS/PC+) was used for the analysis. Analysis of covariance (ANCOVA) was used to determine the effects of the mothers' nutritional knowledge on their children's nutritional status as expressed in z scores of weight for age, height for age, and weight for height. In each model, the knowledge factor was included as a main effect and the household socio-economic factors were included as covariates. A Student's t test was used to assess the mothers' valid and invalid responses correlated with the anthropometic measurements.
Results and discussion
The z-score distributions of weight for age and height for age were found to be normal, with means of -2.38 and 2.24 and standard deviations of 1.05 and 1.61 respectively. Neither kurtosis nor skewness greater than ± 1 was exhibited. Forty per cent of the children were considered malnourished according to the criterion of a weight for age below 70% of the standard, as suggested by the Indian Academy of Pediatrics classification [6] . Forty-one per cent of the children were determined to be malnourished as indicated by a height for age below 90% of the standard according to Waterlow's classification [7] . Table 1 gives the ANCOVA used to determine the effect of the mothers' nutrition knowledge on their children's nutritional status. In almost every test of the effects of the various aspects of nutrition knowledge on weight for age and height for age, per capita monthly income was a significant intervening factor. The exceptions were the analyses of covariance of the knowledge of ORS preparation with weight for age and height for age; for this aspect of nutrition knowledge, house construction type was a significant intervening factor for weight for age but not for height for age. In the case of weight for height, the type of house construction was a significant intervening factor for each of the components of nutrition knowledge. The mothers' knowledge regarding the age for introducing solid foods and the type of solids to be given was significantly related to their children's weight for age and weight for height (table 2) . Only 10% of the mothers knew the correct age and types of solid foods to introduce into the diets of their children, and most mothers incorrectly suggested delayed introduction of soft and semi-solid foods. According to a t test, the weight for age and weight for height of the children of mothers who answered correctly was significantly better than those of children whose mothers did not.
Although 50% of the mothers were of the opinion that children should eat more than three times a day, this knowledge factor had no significant bearing on their children's nutritional status. This finding can be explained in that income was an intervening factor affecting the children's nutritional status. It is likely that, although the mother had the knowledge she needed, she was unable to put it into practice because of economic or time constraints.
There was a significant positive relationship between knowledge of the correct preparation of ORS and the weight for age and weight for height of the children. Knowledge regarding diet during diarrhoea and management of diarrhoea failed to show a significant association with the weight and height for age of the children.
Knowledge regarding the cause and treatment of PEM showed no significant association with the children's nutritional status. However, as shown in table 2, 15% of the mothers could correctly state the cause, and 10% the treatment. of PEM. The fact that this knowledge failed to affect the children's growth may have been due to the low economic status of the mothers, who were probably unable to provide more food for their children.
The mothers' knowledge regarding growth charts had a significant positive relationship with their children's nutritional status as assessed by weight for age, height for age, and weight for height. All three anthropometric measurements of children whose mothers were able to interpret the growth charts correctly were higher than those of the children whose mothers could not.
The mothers' perceptions of their children's growth were strongly related to actual growth. This relationship was highly significant. A high percentage of mothers (60%) could correctly perceive their own children's growth, and the nutritional status of the children of these mothers was better than that of those who lacked this perception. This is an interesting finding in view of the fact that only 2% of the mothers could interpret growth charts correctly.
The total nutrition-knowledge score computed from all the nutrition-knowledge components showed a highly significant relationship with weight for age, height for age, and weight for height (table 1) . Table 3 presents data on the weight for age of children according to the total nutrition-knowledge score of their mothers. The weight for age of the children whose mothers scored O was found to be about 65% of the median, which was lower than that of the children whose mothers made a higher score. Although the weight for age of the children whose mothers scored 1 to 3 did not vary much from that of those whose mothers scored more than 3 points, a trend for child nutritional status to improve with mothers' higher scores was observed. These findings emphasize the need to increase mothers' nutrition knowledge. Unless their economic status improves simultaneously, they may not be able to put into practice all that they know. But in order to best utilize their limited resources to enhance their children's nutritional and health status, it is essential that they should have adequate nutrition knowledge.
